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(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a transistor by 
forming an element isolating region by arranging a single or a 
plurality of first element isolating insulating films and second 
element isolating insulating films having different depths 
adjacently or at an intervals. 

SOLUTION: On a P type semiconductor substrate 101, a V- 
shaped first element isolating insulation film 133 that reaches 
a P+ type embedded layer 102, a first N+ type embedded layer 
103 and a second N+ type embedded layer 104 is formed, and 
a second element isolating insulation film 134 that penetrates 
the P+ type embedded layer 102, the first N+ type embedded 
layer 103 and the second N+ type embedded layer 104 and 
reaches the P type semiconductor substrate 101 is formed. 
Then, an area where the element isolating width is narrow is 
isolated only by the element isolating insulation film 133 or 
the second element isolating insulation film 134, and a area 
where the element isolating width is wide, an element isolating 
region is formed by making the first element isolating 
insulation film 133 adjoin the second element isolating 
insulation film 134 for isolation. 
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x;pn>^^ KffiKt**»t)^5 
fH«©*»{t©i»tf£;&:-&. 

[0 0 4 8] 03 6 (c) T'te. S3 5 (b) <h»& 
0. B + fciKbfc«fc3K:m©*^#K»fl:Bt8 3 34 
^©afFFiHIMMfcBtS 3 4«t, Pffl^7X;HR*8 1 0 

tNf^i;i-M8 i l if)feS<M*tiT^4 s 20 

©t#>. N + IV-X • FH >M*S8 2 3 tP + IP 

^x;i/a>^^ hffit£8 2 6 toffi, RtfP+Siv— x 

8 2 4 ifflMC. ^Iffi«SMtSit««rS. 
MifcLfcSS 2 ©ffi#^^©HHj&B:*S«teSn-5. 

[0 0 4 9] bjfcbfctffc. IB 1 ©fc^SHMMfclRS 3 

8 1 0&tfNS!£x;Hg*£8 1 U0fe«<M$tlT 

PNPjROtNPN<D^4A'f 7 h 7 > 7. K 30 

[0 0 5 0] U±K. KMLfciiC, & 1 ©fie*fc!<fl5 

-cut, &»*?»mmM<DBmzjz*ttmmi!fii!>o* ss 
[0051] sfc. $ 2 ©«e*s«atxiB 3 ©fie#&05 

[0 0 5 2] 

*«ijB©BWtt, itrifibfciHiiij^ft-r^ 

TifttSCtTJS*', ^fC, NMOS. PMOS. 

^it-r x©««Mtft Bitgfr * ci t k&-5„ 

[0 0 5 3] 



1 - 1 7 0 3 9 
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©*«»«*. Rtf ME* 2 i»«ll©g5 2 ©7»G4lt)ffil* 
©•5 ■£©*!>&:< ifc— -oOTFffittflWSWL, HK, SI 
£©ftft«3S 1 ©*?ftttJUftlt,>:3i 2 ©SR^mfilft 

«£**ru ffieffii©*?#ttii6!gw&tffe2©*?- 

* $> ttTM-S d 4 «fc 0 SS^HHIttES: J{* J5S b t ©T 
»*. St. iM[|B^l9l«a!©7ffi<Mlffitt4MfEffi2« 
«M©ffi 1 h 5> 

s?* * © 2 x;MW*x tt x;p**RtfJSi£JB«*T?* 
0.^2 i»«M©fg 2 ©WfeffiftSaV-W *-7h7> 
5?X^©3U^^««-C»*t>©tbT'bJ:^. WfBfB 
1 ©*^#»*ft»K&tfMSifli 2 ©*7#iftNtJ*K#<. 

twiessiMsiro^iwflcitiRKjjittcjKissn. Mess 
i nm¥ftmteam<z>jjifiiimm 2 ©*?#««»*»<}: 

Dt>*©S«*#R<»JSLfct>©4:bT't>J:^. BME£ 

1 (Dtt&mmnM&ztitoGSi 2 ©*?4MK£iiit©*!> 

&<4fc*&n#j#, ie**KT»]«anT^afc©<fcb 

[0 0 5 4] St, *RlS©¥W#lElIft3£a©9lift£i£ 

tt, Sf51«mS!©###:g«_tJC, 

184. fg 1 ©*S«*6TfB 1 ©3R^»*iei»Ht*®JsS 

t«Ifi4. $2©»^t5I14, $R2©#t£« 

»TJB2©* ; f : »llieiMRe»JEaEr*XSi:S*tr'b© 

"C**. Sfc, itfJlEIBl ©«4liftfESfS2©#i4©^££ 

^AT^-TSIgS-g-tr *)©<*: bTfeJ:^. St'. Iff 

Eft 1 ©*^ fllMI&WftJiLtttlfeSS 2 ©3K7 ^Htt«»«HR 

[0 0 5 5] f»fMCf^M1-5u 
4CJ;?T«$nfc. m©*?&*ll£*lft<!:ffi2© 

^xjHdwt-^aiiJBflHWswab. ^#^s«sr-ji-r 

^ 2 ©*?fttttttMRI£. £x;i> 
**©I^ttmJBffl«©KJ:0*>«<»lS^a. fR 

1 omTftmmmmz. /H#-7h7>^, nm 

OS, PMOS^O§h7>yX^mffl$f^»^ 
MRSTfiro. a$ 2 ©*?^-lKififtR». /H*-7h7 
>i?X?<Dzi b^3l£fflbffi&4^-Xffl*£<i:©fS!© 
^f»14. CMOSOV-7- FK>Wt')IJl' 

«KWW©««Hi:a<Bn*. sfc. ffii©*?^Mite«uK 

-5©T. NPN. PNPB#ft;U*-7h7>y7 
[0 0 5 6] 

mw<Dmm<D&m hi7jmh5© (a) ~ <d 
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[0 0 5 7] *r. 15 (i) £fflUT*^©lli 

M&1&cDMm.&m.W?z>. *M1&M&<db icmosi: 

f££tl*:P + WIl 0 2, 11CN + o 
3SDt^2 0N + ffliill 0 4 ICSTSV^SicDgS 1 

©a^iMMtflt i33t. p + mm&m 102. mi 
©n + suh&ji 1 0 3&tf?B2©N + sn&fli 104$ 
jr>iu pi¥»M«i 0 1 \zm?*m 2 ©*?■#* 

SHLMl 3 4tCJ:oTaiiSftTt>«. fc^iNWH© 
St^Bftt. Si 1 ©P^ftlWtll 1 3 3Xli«2©S|ff 

Jfc^JJftt. SB 1 ©SS^flMftH 133ti2 ©IS?? 1 ft 

mi 3 3 «:« 2 ©sR^mssftit 1 3 4©w(~j*i; tut 

[0 0 5 8] JgtC N + SN^x;Pr]>47d7 h^t£ 1 2 
4. P + SP£x;i/3>^ 2 

?itujLffl«ci i 2 ©tn-entt, m i om^ftmmit 
mi 3 3 Rim 2 (Dm^ttmmtm 1 3 4tcj;o^H$ 
itn^ctiao, #* : HR*©ffi«atft«>e>*i;fc* 

iftt&tJ-C^*. P + S1M10 2, SBl©N 

+ ^iiiAgio3. ^2©n + mm&m 1 0 4. psj»? 
x;pw«i 1 0Rz/N^^x;i/«g«i 1 i©fn^n 

[0 0 5 9] 017JS05 (a) ~ (i) 

[0 0 6 0] El 1 (a) tt, P§}¥##S1£l 0 1 ±K 
4HH©#ifeK:«fcD. P + MM&m 1 0 2. SlON + SI 
«2Jil 0 3, ff§2©N + Si^il 0 4^1, ft 

W0. 4~1. 6 um<Dmm<nNmx.\d?*r~>*;i'm 

1 0 5Sr^figUfct>0-e&S. CWIKC mi©N + Si 

ii&ji i o 3 i^2 0N + mm&m 1 o 4 mmz 

JEMS b T t> «fc ^ U 9J * *-ft-£ft» & « T- JJ*>£ b 

[0 0 6 1 ] m 1 (b) tt. NSiXtf^ + v-WHl 1 0 
5SSIC. 0J*.fcf5 0 nm~ 1 0 0 0 nm©&ffc&. X 
tt5 0 nm~ 1 0 0 0 nm©|[fl:Ii:g«oail. 
S?©m 1 CDVT.^ 9 0 1 SrJgJjJcb. &£]©. 0!l;LMfKO 

h - Tjvzi -ji%mmz£ -ss^ttx 5 1 > y K J: 0 . 

V^gJ©mi©hU->7M 0 6 SflMbtefeWTifc*. 
itt-BV?10^1©Hl/>5 1 l 0 6©g|S£te. 12 
©N + SJif&JS 1 0 4 (Cfija-r-5J:-5t'®figLTti-2> 

Ctt.fcOfcSKTfcJ^b, «<Tt>J:t»*«, 
< tfe^2C0N + 1 0 4fcJiaLfc^«t-3K:» 

Xy^^KJzOV^iiWhU^^fijcbfcWtt. fi£ 



(7) 1 1 - 1 7 0 3 9 
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*&«©F7-f Xy^>ifK:«fcS M/>fMT1ShU 
>5F©j£gfl©X y S>»#-T«ftKP6*»A 0 A t^©fC*t 
b. #7jfeT?te. 5lyM7f>ySfflMOTi'iJ 

[0 0 6 2] 0 2 (c) «U V^©mi©bU>^l 

0 6©H8ng|5©i|IIC*tb. ¥££Lk©«tJ*©iB 1 ©»{t 
Ml 0 7£CVDSSi'l:i?TfiE5$t, 4i»©K{t 
JKF^-fXy? 1 . CMP^O^SHCckOfg 1 ©7^^ 9 

J0 0 1 OgffiSTiiL, mi©M">^l 0 6©(*3S5£r 
tBl©Kfl:Bll 0 7Tfa«6atrctlcJ;0. Sl©Sf 
*H*SMfcitl 3 3&#J«Ufcfc©-e»3. &*3. ^1© 
SFPiHraMfcJK 1 3 3 tttUTSS'U =i >©tHUCjl!lBt 
flJB£n«P©JK*©fcftJ«**&*<!:. »B (ttttS) K 

1 ©&{tK 1 0 7 SfifcRS-SrSatrK, US 1 © h 1 
0 6©f*3&|5£gtft:bT&~gU 0 nmiUiftl^f^ 

£ 1 ©SFFflflfflMfcJK 1 3 3 ZBf&Vtzmz. 
MftXttfi*, 7;i/^><P©^Stt^X*H»-C7-'- 

[0 0 6 3] El 2 (d) tt. S2©hl/>f 1 0 8 
fiTT-afc*. 7* f-l/v* Mc<fc-5g§2©TXi7 9 0 2 
&^bfct>©TfeS. ?B2 ©-VX? 9 0 2 £ 

T X £ £ b Tffl l^T t> «t l/i„ 

[0 0 6 4] 0 3 (e) fct, 4i»©S*ttXy5 i >ya 
ffitC«tom2©hU'>^l 0 8€-^bfcfe©TS>^o 
d©<h#, S2©hl/>f 108H El^-r-Bi^O P 
+ MM&m 10 2. mi ©N + MM&m 1 0 3 RZfm 2 
50 ©N + l 0 4©f ^T£*i!£-tf--5C£#fco 

tfeSiLW, ^&<tfci2©N + SUSjiPl04 

«w-ttjtas#T»i*-r*. i2©M/>f i o 

8©jg©S|5^fC«, ^J^ti. 7*HUy*Xhf©?Xi' 

[0 0 6 5] 03 (f) «, ^2 ©-7Xi7 9 0 2 
bfc^, i2©hl/>f 1 0 8©$!PgR©i|f C:*tU # 
»H±©II©S2©Sft)il 0 9£. CVDj*^c£-(C 

i^t^t, 12 © vvy^ 1 0 8©(^a5&m2 © 

40 Wtitmi 0 9"eiljXA/fc* i b©-C : *-6o 

[0 0 6 6] 04 (g) it, 4i»©»flJ8H5-fXy 
9 1 , CMP^©73ffitCJ:l3m 1 9 0 1 ©gSt 

t?^5feb. jgfcmi ©?7? 9 o i £f&*-r 

0, 8£©J|fc*SfSl ©*^»**{t»tl 3 3&tfS2 
©S^HWftK 1 3 4*»6tt** : P»«»{tJK*»J5!E 
b. Ii:. P^^x;i/^^i l o. NSJ^xji/^Jg l i 
lR^nk^^^l^tbbM^l 1 2 ft43rfffl©*fticj; 0 
^fiXbfct>©T**-g). C©£#, 04 (g) TrA-ftf- 

50 5SUc, NSJ^x;uMfiKi l ix«N§l^x;um^i 1 
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■fc^. &*s. *2<0*^#ll»fLBtl 3 4t»«jt5*> 
U3>tOB (cUftttftM M * ©MR ©•ftJSt** * * 

-ess. "£<Dtc$>, m2<Dmitmi o 9&f$.&z^z>ift 

\Z. m2<DhU>7-l 0 8COrt8S*»<tUT»C-»l 0 

Ml 3 4t»JBKL/fc»lC, ftftSKttS*, T;i^> 

[0 0 6 7] 0 4 (h) 4-2 0nm(Dy-hM 
Ml 1 3£B/£Lfc§^ 1 0 0-3 0 0 nmcD^U yU 
3> 1 14£100— 300 nm^BS^M^i>Ult 
< H 1 1 5 i^fiaoCVDSi^t^ffl^TM^ 
HtC 1 0 0-3 0 0 nmCDMitm, gfLIBS«¥*> *> & 

zwnotb&mi i 6*cvD«©ft«i:ctDfifisit 

©y-htSl 17, Rtf, AW#-7h7>yX^c?) 
^— xgi€?HJb®ffil 1 8£r^/£U JBt^T^cO^ffi 
(C<£9, NSLDDilH, PSLDDIl 2 0W 

2 1 &^*>ffiAK«kD«*»riEU 
j&iT5 0 — 3 0 0 nmCDg5 2 ©JS&jjtMS: C VD^S 

DIM F^*-JH 2 2*y— h««l 1 
^l^ffiltil 1 8<Dm3tM\ZBf$.L. »TNMOS 
ON + Sy-X * HK>««1 2 3 ^PMOSCON 4 " 
gJN^x;i/n>^ hi^i 2 4 *>ffiA?5:t^r 
cfcOI^Kptcjg^b, Htc, PMOS(DP + Sy-X- F 
K 2 5£NMOSC0P + ^P^x;lo>^ 

2 6 d:*-f *>ffiAtti:fc<t ora«f^»«bfc 

[0 0 6 8] 0 5 ( i ) fcL XS^*3l€rtBL«ffil 2 

7*5^ (BaW) £^bu>*£ h^7^1 2 9S 
tf&JSEJRl 3 0SMl/fct»OT»§. &*3, X3y 
*tti«B««l 3 3 2tt. Sig 

t» n + s^Uv'U^^jEJjGaEsnfcxsy^gistHu 
mussi i 8cop + ffi7Rg*>un>3&^e>-t-n-€ r n^>E 
^w^lm 1 3 3 tm2<Dm?ttmm<m 1 3 4 

u«® 118, &mmm 1 3 0 mo&m* 2 msK±<o h 

Htf^SUfciitSlO^^IIIBft^lKl 3 
3t»2 0*f»Wfl:Rl 3 4£*SW;:»«;£"fr* 



(S) 1 - 1 7 0 3 9 
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[0 0 6 9] *aW<0*2*Jfi»IBJCfeWS«ifi 
[0 0 7 0] 0 6 7Ir50 1 0 CO ( a ) — ( i ) tt, #58 

w©»2iiM»iiK*^*«jt*ft*ttW"rsfcae>o* 
ftt^ii^tt, ss©a3ft*2a<Dhu>5 i ©jgj5aEjiH 

[0 0 7 1 ] 06 (a) tt, Pa#»#S«2 0 1 ±\z 
10 ^ao^Tffi(Cctt), N + S1S&JI2 3 S&Bf&l<. 

TO. 4—1. 6 /im©IRiONixW + yt;H2 
0 5 S?gricLfcfe<7)-C*S. 

[0 0 7 2] 06 (b) tt, NilW^ytM2 0 
5*fflKl, Wz-bt 5 0 nm- 1 0 0 0 nm<0Bg{LIfiL X 

«s o nm- 1 ooo nmomitm^mtm^mmm. 

^CDffS3tf)VX^ 9 0 3£^/£U ^OS*14Xy^ 
>^Kffitci:0, Si OM/>f2 0 6%Bf&Ltzh<D 
"CSS, SlOM/>f2 0 6ll HfJ'S 

LfccfcifC, N + SJiliAJf 2 3 5£SffiU P§i¥## 
^ Sffi2 0 1 5 \Z&j$Ct2>. Sfc, SlOh 

U>^2 0 6 OJiEOSB^JCtt, #J*_ta\ 7thL^yXh 

^ P + m^N + m<D^*r*)l,X h^/^ffl«Sr»ricLT 

[0 0 7 3] 07 (c) te, ^l^hl/>f 2 0 6O1 
□ «<D«fc:ttU #»tt±Ol«»<DfilOWtlB2 0 7 

^fX7f, CMP^CO^fe^J: 0S3COVX^ 9 0 3C0 
«HST»5&U JBl©M/>f 2 0 6Oft»S»l© 
50 SMbR 2 0 7 Tii&tr e: i J; 0 , mi ©fc^iMMMfc 

JBioKft«2 0 7*tf*S*5«fi:, micohU 
>f2 0 6 0rt»S*ftbt»-*l 0 nm»^l« 

£»jarr**\ x\tm 1 <o*^i»Mfc«t2 3 3 

[0 0 7 4] 0 7 (d) 5 0 nm- 1 0 0 

0 nm(DWtitm> X«5 0 nm- 1 0 0 0 nm«lfi 

40 -SdtfclJzO* S2C0hU>^2 0 8 £^/$-T££:#>CD 
S4C0VX^ 9 0 4 tLfefeOTW. 
[0 0 7 5] 08 (e) tt, 

^20hl/>^2 0 8€rJBfiKUfc 5 b©"C»*. H4«Ttt 
S2CDhU>5 1 2 0 8<7>8E£te. N + SHiAS 2 3 5 \Z 
mg£?2>&o\Zi&fitlsT^2>1fi+ Ztl&D h&<Th& 
lr>U i<Tt)J:W ^cC<d: s b, N + MM2 3 
5 SWfflb&licfc o \ZtefSCtZ>. 
[0 0 7 6] 0 8 (f) tt, S2^hl/>f 2 0 
50 P6P<Ot|ltcMU, *»JEt±©Biff©«2©»ftlK2 0 9 



15 

[0 0 7 7] 09 (g) 4>ftOBfe{t«H5-fX5/ 

TKfofcU %.\zm3WXi? 9 0 3 ^4(^*77^ 9 0 

4&i*s-rs;iit::<ko* »£<&»fc*m©*^#« 
BKtK2 3 3Rzsm2<Dm^mmitm2 34*545 

0, Ni^7XJ^2 1 lRtfni^*3l«UL«l«2 
1 2 *^»JO*ffit3«k O^ricU&fc^TfeSo dC0<t 

S"WWB2 0 SfflH;:, NS!^x;HW£2 1 lXttNS!^7 

x;u««2 1 1 tn»a5Na«)i;nw 

12 0 9 ^^fi-r^fifftC, fg2£>hl^>^2 0 8<£>f*3fflS 
1 ©*^#BfflMfcBI2 3 4*Wt$Ll;Tc.mz. IMLXJiS 

[0 0 7 8] 0 9 (h) a. 4-2 0 nmCD^— hftft 
JK2 1 3 £^j£Lfcf£, 1 0 0-3 0 0 nm©*'J'>U 
n>214 £ hl00 — 300 nmOSSBl^C^JKco^UU- 
-f F 2 1 Si^^OCVDftl^^ffl^fi^ 
i±, HfC 1 0 0 - 3 0 0 nmOBKfcffit SfLBt^cDfi 1 
CD|fe»M2 1 6SCVD»Oftffl:±0fi!tfiSti:fc«, 

?l^ttlLx«S2 1 8£»J5SU tt^TfitfBO^ftKJ; 
0, N1LDD1219, PiLDDi2 2 0WStt 

T 5 0-3 0 0 nm(7)^2cDtej^M€rCVD^(DSffit' 
iotftfiS*tft, ^<©a*ttXy^>yfcJ;0Y 

1 7&r;^— ^gi*uu«a2 i 8(D#Mgp 

JCiJ--f F^* — ;U2 2 2 «^TNMOSON 
+ • FK>«2 2 3^PMOSON + m 

N^x;m>^^7 2 4 *>f *>ffiA4<i:K:J:9 

I^WMCJgJsfcU PMOS(DP + iV-7' 
>ffitt2 2 5S^NMOSCOP + ^P^7X^n>^^ F 
m*&2 2 6 &^*>&\U£\Z&QmmzteJ&Lfzh<D 

[0 0 7.9] 010 (i) a, X5y^5l€fttlb*«2 

nttm t*D>tu> s^aMftBt tvmmm \z <t * 

«m*ft««2 2 8 *»jUtL. 3>^^hSH?L«, A'J 
7^^;U (0^-tTT) 3>^^h7 p 7^229 
RtX*«E«2 3 OSfgfitl/fc'bOTftS. 4*3. X5 
y*tt*IB««2 3 1 tn»^-^««2 3 2«, »ifi 

t, N + -a!#U'> | ja>^wjSE$n&xsy^gi€rtab 



(Q) ^P^^P 1 1 - 1 7 0 3 9 
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HiLSl2 1 8<DP + ^UyU3>^^^tl-?Wtt 

«3&*is»-r ^ c t tc ct o »dt $ nz> . 
[0080] ^m<Dm3^mmm\z^^xm^ 

[0 0 8 1 ] 0 1 1 75M0 15© (a) - (i) It * 
[0 0 8 2] 015 ( i ) a, **Jfi»«fc:&tt5«»i6 

^RttemsB. pi*«*as3oi±i:»«atit» 

2<BN#XjUffll«3 3 7£>j£i;D t> (ffSfctt, S2© 
N^x;uffl«4JO^tttt«t # — ^*ffio«B^o fe) a 

3 3 7£JtfflbTPffl¥##a«3 0 1 2© 
X^BBftlUa 3 4 ti:ckoT»tfStit^S. * : F 
»«fi<o«^Bftt. « 1 ©*^«»ft*t3 3 3xam 

2<Dm^ttmmitm3 3 4©*T#«snT^«. ^ 

20 <D*^»|»»{til3 3 4 ^^IB»r*Ctk:cfeO»lll* 

REflfefcffi 3 3 3 2 <0*^#[|fflMl:Bt 3 3 4 tf)fH1 

[0 0 8 3] MfC, N + ^N^x;i/n>^^7 hffi«3 2 
4, P + ^P r >x;un>^^ F6WE3 2 6Wnu^^ 
?|^t±llM3 1 2©*ft^tltt, m©*^5HMML 
R3 3 3 ifB2©* : f»HiK{t«3 3 4 ifciOEH* 

ftot^S. Sfc, PSWx;HW83 1 0, SSICON^ 
50 ^x;i/ffi«3 3 6 2fctK*2(DN^x;i/««3 3 7(^*1 
■ »20*^»«»{tllll3 3 4^«koT«H*H 

[0 0 8 4] #CK, 0 1 1 1 5 CD (a) - ( i ) 

[0 0 8 5] 01 1 (a) a, P^¥»#S«3 0 lg 
Wc, 0 nm— 1 0 0 0 nmOgtffclK* Xa 5 

0 nm- 1 0 0 0 nm<DWH£»i:&t»£(D9tmR* • 
^5^"?X^ 9 0 5^ML^feOT$»^)c 
40 [0 0 8 6] 0 1 1 (b) a, Pl¥#ttSfi3 0 IS 
ffifc, / /ift]coS^rttx^^>^tc c i:*9mioFly>^3 
0 6 S®fiJcUfct><D-C»5. 4*5, Z.<D$&l<Dbls>7- 
3 0 6ORSB, #—7 F^>vX^CDZll^^I 

LT^4^) ^SiffiL4^ct^tC^L^:feC0T\ Z<D 
SlOhU>f306 ©7X^i7 Mtll CVD/SSfC 
J:0*ft«O«a**«Wtt?a:3-5S«3Wa*L^, 4 
45, SlOM/>f 3 0 6B, ifig^a^2CDN^x;U 

50 
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[0087] 0 12 (c) \t. fgl<DbU>^306CD 

CVDtt&£fc<fc^TJ*ft*-e\ iMOGflMtBtK^ 
-flyf, CMP^c0Sftf:J:0^5OVX^ 9 0 5 CD 

mim3 o 7"c«»atf^t^±o, m©*^** 

ftl3 3 3^Mlfct)OT$.l.o BtriBL/fc«fc5 
(I, Si 0>»{L«3 0 7£/&ft£i+£fifrf;:, fglCDhU 
>f 3 0 6<0rt»£BtffcLT*HRl 0 nm^Sl«ft 
«t*Writ-r**>. Xtefg 1 G^^IIIBMLIlt 3 3 3W 

[0 0 8 8] 012 (d) to*, ^2<Dhl/>^3 0 8 £ 

[0 0 8 9] 013 (e) tt, tt»oa*ttXy^>ir 
affitCcfcOS2(^hl/>^3 0 8*®]*L&fc<Z>T& 
S. £<B|KK:. ffjgtctot, ^2©hU>f 3 0 8H P 
S!#x;i/fli«E. SiON'5x;HB8sy:S2©N')x;p 

2COhU>^3 0 8C0TX^^7 hitte, mi(DhU>^ 

ta3-5gg^i^l^o Sfc, ^2(?)M/>f 30 
8<0JlE©85#K:tt, 7thl/y^h^X^ 
£/fHv &m\zi&vmim\z<lk'>m\$:ft\,^ P + £! 

[0 0 9 0] 013 (f) tot, S6O7X^ 9 0 6^i 
S2COhl/>^3 0 8C0^P^<^ffi(C*fL^ 
»£4±<0«JSO»2<D»{tlK3 0 9 S, CVDS&fl: 
cfcoT^fi^^ ^2OM/>f3 0 8^9$^2O 
i£{tflli3 0 9T«aA/«t>OT»*. 

[0 0 9 1] 014 (g) tot, 4iftKOK{tl»H5-f 
^, CMP§^ffiiai9^5O7X^9 0 5^SS 
T1&*U Mf^5<OVX^ 9 0 5*|»*"rSCltf3ck 

sn, Hfcps^x;i/««3 i o, mi<DNm^x.)um 

®3 3 6RCX»2C0Nffl9x;^ffl«3 3 7 £^£]CD^ffi 
<fc 0 it fc<B Sl^NS^X 

;Uffi«3 3 6 2St^2(ONS , ?x;U«*S3 3 7tt, RB* 

J:^. &*3, «rSBLfc«t3C !SS 2 co^ftii 3 o 9 
fi-TSlWC S2^)hl/>f 3 0 8<Dfl»£Btfbl,TSc 
-Scl0nmI^tI^Mt^A\ xaai©*f 
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[0 0 9 2] 014 (h) tot, 4-2 0 nm<7>y— h» 
{tJK3 1 3 1 0 0-3 0 0 nmO#'Jy 

U3>314tl 0 0-3 0 0 nm(7)iSli^JBO>'U 
1M K3 1 5 t^a^C VDttffifc£*^Tj5lfcB2 
IC 1 0 0-3 0 0 n m<Z)*flJ& *{tl»*0* 1 
<0*ftiH(i3 1 6*CVD«oaH5»CctOrt:*S-frfc«, 

hmffi3 1 7Rtf;W#-7 N^>> ? X^co^"X?l.# 
(flLSg3 1 8**J«U «Hr^Ttt»©**^«k0Nffl 
70 L DDI 3 19, PSLDDI3 2 0&^X14^-XM 
*3 2 1 fc>f *>&X\Z& 9JH*®JBJiU ^T5 0- 
3 0 0 nmO^2C0*e^W^CVD^<7)S^t3J:oT^ 

317, &^-xgi^tnu«*g3 1 s <D®mmz4)"i 

;i/3 2 27^/SU I^TNMOSON + SV- 
X • KH >««3 2 3<hPMOSc7)N + ^N^x;i/n 
>9 9 h««3 2 4 te>f *>&Ate£\z&r>mmzM 
j*U Si:PMOSOP + SV»7- FK>W3 2 
5, NMOS(?)P + lP^Xj|/a>^^7hii3 2 6R 
20 «3U^^g|*aiLxffl«3 1 2*<*>ffiA3&i:(C < tO 

[0 0 9 3] 015 (i) tot, x^-/^3l#ttiL€M3 
2 7£N + H — ^nfcsRU y'JTMb, ^U^L 
tot\ »<tK^#D>tU>S^^«»{t«i:©»)B«t 
ck^an«ei«IK3 2 8*»*SU 3>** h£H!JL»* 
A«J7^^ (H^TT) £fl*U 3>^^7h7 p 7^3 
2 9R^JBBEilS3 3 0 *JKricLfct>(OT*So 
XS7^MIi*3 3 lRtf^-X««3 3 2 

tot, »itiefc*frtsji»ffla^xttri»ffla*iijp-r*c: 

50 £\z£.~dX. N + S# U y 'J 3 >TM^ tlfcX^ 7 ^ 

m^mvmm3 2 7&tf#uiM htm^wc^-x 

3i#ttiL«@3 1 8£OP + SJtRU vU=l>^^>^tl^tl 

[0 0 9 4] 015 ( i ) CD0*T, » 1 C0*^ 

««BMt:l« 3 3 3 t » 2 ©SR^UfflMLBt 3 3 4 3 

t><D±\z&, y-ni3i7, ^— xgi€rtHb«ffi3 

18, ^JREJB 3 3 0*0)15***2 ffl£t±OhU>'5 L ^ 

40 \z\t, &*\zmisit&3\zmi0>#=pftmmitm3 3 3 

i:^2 0)^«ftl3 3 4i«rS^KStt3*Si& 

[0 0 9 5] HfC »2l8M»li<D«i6#teTSL&J; 
*3**(S»JBt^^Tt), hU>^©»J*SSG> 
h U>7-<DMj&MF£*m?LXhmis5:7Lte 
li p #^ffS3§&^ffiTtotB i CMOS^LTlft^^ 
froT^**** BlCMOS©CMOS»©»iiH — 
lSWf:ffl0^nW5CMOS<O«ifii:W6Kb&&^ 

<dx. cMos\z&\,*xibm^mx$>z>z£te%M^ 
50 -e»n«e«^«i«-e**. 
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[0 0 9 6] *f£m<om i mmmmx'te. sicm/> 
^i o 6<Dm&ffi.m<tLfcm&, mi<Dbu>^-i o 6 

mi<DbU>^3 0 6<Dm$:ffllMitLTh. fill© 
hU>9-3 0 6©^£^<&££<h«&^fc<>6, IS 1 

[0 0 9 7] *&W<Dm3$iM&m<DfcmM\Z-3 

[0 0 9 8] 0 1 6 7!>S0 1 9 te. 3 l^ifiJK 

[0099] msmmmm-c^ ttMmwz^m^ftm 
mmt, m 1 om^fttmHtm 333^2 <Dm^m 

Wt<m3 3 4t£m&2itTBl$.lsT^2>o Z.tlizM 
U 016 (a) CiJt^T. ^T»SliE{t^_h{cy- h 
«®4 1 7^JBlHi^4 3 0%£<D$i1&m<D&2>m?ftM 

fz#)\z> wn<DmTttMm<tm4 3 3ti2oi^i 

IHLJgH 3 4££P&bTi§:H-T^& ; fe©©. BEiglg© 
&<^sii^#Sliffi*£4 4 5T1J, £©=fc5&Fp1J!ia*£i;& 

^©t% m 1 (Dm^ftwmitm* 3 3 2 <r>m^m 

mtf&4 3 4 ££Si^lc$tLTfS:ttT^-5. 

*«, ^2HaJ;i9fe±©^Ei^Ttt, BEii££©Se8t#: 
gin, SH«i:©« : ^ffl:*na««l«-C€--5«i:/h$ < & 
?Sl©iii^#l3lgHtJSSl4 3 3t^2©^I 
3 4 i:$rS^|-«ILT^^fcffl^(C^E^$: 

[0 10 0] £T, MSfg^teTtt, M/>f©7X 

^^Mt<&, m.&.c>m<tmiz£z>cvD<D&mz&ion 

8t«|££©l& Wk £fTfc i^7>-/x^^ Xomffllt £ 
fT*5iT5i, hU>?^Bf©:7X'<:7 blt£fi£* 
©3~5 ,fc0t>:*:£<-r-5!&Ba«£i;-5. fCT, £© 
gsfcfCttU Ell 6 (b) te, ^kBM(DCVD^««tO 

ffl<Dim®t LXm^2>Z.t\Z£r), 1 OJ^ICTX^ 

ibt, £Sl©gHLil4 0 7 Tig 1 ©Ttttfj 4 4 2^, 
S2OS«4 0 9T12©*«#l4 4 3i&M/ 

frltlii&itBI 4 4 0tl2 ©iii^7*llt*&Hy!ll 44 1i£® 
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n-£-**1018 (a) ©A — BgR&^XC — D6fiT©$rt50 

/0 [0 10 3] 
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*t <y x jHKi**a& man* & jr 9 l t sti 

^, NMOS, PMOSV)&b5>i?X?ffl<Z>m?ttM 

*«TO^^x;WH«©jSXf4«aJi*«OfiJ; •)*>«< 

^JjJc^ttT^-S©-?, /H#-7f-7»'X^©al/^ 
^3ISHiL««£^— **«i©M©^£l*£. CM 
OS©y-X- Fl^>««£^x;io>^? hfjWE£ 

[0 10 4] Sfc, ffi 1 ©5*?#l^«MfcP3*lr>miH-? 
9 x;HWMM>«| &Jf M^c £ Mil b T#i»#:S« * TiTT 
3?^£f::»jjji£*lT<^3©-?:> NPN, 
A*-f 7 h =7 > v 5 X ^ (C <fc -5 7 y J- 7 v -f £ BfrlhT 

[HB©IIMlfcRW] 

[0i] *asw©«i*it»i6*Biwr*&*oiaw 

J0 lit^f), 01 (a) , 01 (b) ©JlUlCXg^jtfr 

[0 2] *»W©JBl*Jfi»liSKWr*fcii>OX§iBf 
HBT?»o. 02 (c) . 02 (d) ©JUtcxgatitfT 

[03] *«w©jBi*ifi»iB*ttwr*&«>coiew 

11^0, 0 3 (e) , 0 3 .(f) ©JHKIfijWSfr 

[04] *«w©«is8«»ii*ttwr*fc«>©iew 

SiT'SD, 04 (g) . 04 (h) ©MStCXS^jtff 

40 

[05] *«w©iBi*M®«*itiwrafc»©«i«x 
[0 6] 2 n«#«£ttw-r*fc«>©isw 

fflHtSO, 06 (a) . 06 (b) ©JUtCXg^ilfT 

■r*. 

[0 7] 2 £M»«£BiH-r*;fc«>©ia*f 

S^TfcO, 0 7 (c) . 0 7 (d) ©KHf-xe^itfr 

[0 8] 2 *jfi»iBe«wr*fc«e>©iew 

5<7 S0-C&O, 0 8 (e) , 0 8 (f) ©JStCXa^itff 
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ftfflW- 1 1 - 1 7 0 3 9 
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[0 9] *»w®3j2jiJB»jiiettwr*fc«e)oisw 

®0T*$>9. 0 9 (g) . 09 (h) ©WI=ie**Jftff 

-f 

C0io] *3gB©£2%%&££KH?sfcti>©*ii 

[0 11] *iBBB©»3**fi»«*RWr*fci&©ie 

mmmT'&v. 011 <a> , hi i (b) ©jmucxa 

[012] *3Sffl©»3||Ml»!i*KWr*fci6e!)xe 

StM0T<&O, 012 (c) . 012 (d) ©MBKXg 

[013] *IB9B©SB3S8JfiWJBS«WT*fcJ&Oie 

iiatj&o. 013 (e) . 013 (f) ©juicxa 
[014] *56wo»3jeJt»JB*«wrafc«>oie 

»r®0T&t>. 014 (g) . 014 (h) ©JQBlClg 

[015] *%>»©« 3 £%&flg&|gl|l?«fcti>©«tt 

Xa»T®0T*;£>&. 

[016] ^m<Dm3mmmm<om i<nfcmm&m.w 
Tz>tz®<nmwmT'$>io. 016 (a) wmim. mi 

6 (b) *^2^JTfe-S>. 

[017] 3 mmmmom i ©jftB0!i&K9i 

[018] *%9]©£3&ttB8l8©gS2©£ffi0J$tt9] 

-rSfci*cD0-e$)O. 018 (a) #¥00, 01 8 
(b) *t»ft50TJb-5. 

[019] *fgn©ft3&ffl^g©ft2©£ffitil«tt9] 
■rS&fcOBfiEHT?**. 

[020] mi <Dft&&ffi&mw?z>frit><DT.mmMm 

T'foO, 020 (a) . 020 (b) ©MMKXa^itfr 

-r *. 

[021] mi ©t£*s«£iji«-r*;fci&©xawMB 

T*0. 02 1 (c) . 02 1 (d) ©MSKXa^itfr 

[022] mi o«e*aiiifewwr-5fc«>©iawiiiH 

022 (e) , 022 (f) ©0Cia*«aiff 

[02 3] JB2 0fi£*a«tttlB-r«fc»OXa»f®H 

02 3 (a) . 02 3 (b) ©AHKXa^ittfT 

[024] »2©tie*tt«*ittwrafcj6oxa*fHH 
-e*o. 024 (c) , 024 (d) ©wicxa*«Jtff 
-rs. 

[025] jg2otie*a«sttwj-*fca«>oxawf®H 

T'&O, 025 (e) , 025 (f) ©JBKX8a»iftfT 

[026] ^2©ee5i5ft^^ift^-r^»fcfe©xa»f®0 
t?*o. 026 (g) . 026 (h) ©«»=xaa*i*fT 
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[027] jB2©fi£*a«*«wr*fcje>©xa»fwia 

0. 027 (i) . 027 (j) ©flgKXStfjifT 

[0 2 8] » 3 ©sassfis&ttwr *jt«>©xa«ffiia 

Trig. 9, 02 8 (a) . 02 8 (b) ©ASKXgrtWr 

[029] as3©«e3i5ftfl5ftttwr*&«>©xa»f®H 

02 9 (c) . 02 9 (d) ©«KXa«*JtfT 

[030] ^3©^*sw^iaM-r^fca6©xg»f®0 

T&D. 030 (e) . 030 (f) ©JBICXa^Jtff 

[03 1] «3©«£*SEKfSKWr*fc»©xaWffiH 
T*9, 03 1 (g) . 03 1 (h) ©JJHKXg^itfi 1 

[032] m 3 ©ts!*a«sKBi-r-&fci&©*ii«xaw 

S0tr&So 

[033] mi ©«£*a«K*w-*iai«/!£*Kwr*fc 

20 J6©WM0T<fcD. 03 3 (a) *<Sfl 1 #1. 03 3 
(b) **^2^JTS&-5. 

[0 3 4] ^1 ©«£*SrtfilC*»t*|B|«/St*«Wr*fc 

a6©®rffi0T-&<9. 03 4 (c) #m3#l, 03 4 
(d) a*£S4 0lJTfc-5. 

[0 3 5] JB2©fiE*S«K:*»t*iaUBj«*«Wr*fc 
ft©0T-$O. 03 5 (a) #«P®0, 03 5 (b) # 

[03 6] £3 ©t«*a«JCfeWSWIIJ*C*KK-rsfc 
*©W®0T*-5o 
30 [«F*I©«IH] 

1 0 1. 201. 301. 401. 501. 601. 7 

0 1, 8 0 1 PM¥mfc&fa 

102 p + wim&m 

10 3 SI ©N + SffljAJf 

104 m2©N + ^ili^B 

105. 205. 605 NSJxfcf^S'-WHf 

106. 206. 306, 606. 706, 706', 

8 0 6 Siroh vyj- 

107. 207, 307. 407. 607, 707, 8 

40 07 mi ©8Ktl8 

1 0 8. 2 0 8. 3 0 8, 6 0 8. 7 0 8. 8 0 8 SB 
1 0 9, 2 0 9, 3 0 9. 4 0 9. 6 0 9. 7 0 9, 8 

09 m 2 v>Mitm 

110. 210. 310, 510. 710. 810 P 

111. 211, 411, 711, 811 NMOX-fr 
«« 

112. 212. 312. 612 3 U^SIitttJL® 
50 t& 
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